Free flap reconstruction is a cornerstone in the management of many head and neck cancers. Free flaps were first described in head and neck reconstruction in 1959, but flaps were not a standard of care until the 1980s.
Introduction
Free flap reconstruction is a cornerstone in the management of many head and neck cancers. Free flaps were first described in head and neck reconstruction in 1959, but flaps were not a standard of care until the 1980s.
1,2 One of the major postoperative complications in these surgeries is total flap necrosis, which leads to an unfavorable functional and cosmetic outcome and may require revision surgery. Most flap failures occur within the first 48 hours postoperatively. 3 The primary cause of flap loss is thrombosis in the vascular pedicle, with venous being more common than arterial thrombosis. Failure is uncommon, however, and the success rates of free flaps range from 94 to 99% in most large series. 4, 5 In the time immediately after free tissue transfer, the flap depends solely on microvascular anastomosis of the pedicle vessels to the recipient vessels for its blood supply. Over time, neovascularization from the recipient bed becomes sufficient to provide the flap with its blood supply. The period of time at which it is safe to divide the primary vascular pedicle ranges from postoperative day (POD) 7 to 21, depending on the type of flap and site of reconstruction. 6, 7 First signs of neovascularization between the flap and the recipient bed occur as early as POD 4, with a visible vascular channel present at POD 7. 8, 9 Loss of a flap after POD 7 is rare because of the decreased reliance of the flap on the pedicle vessels. There are few reported cases of late flap failure, and even fewer studies that have focused exclusively on the etiology of flap failure after POD 7 in head and neck surgery.
Materials and methods
A review of all published cases of late flap failures in head and neck reconstruction with free flap was conducted using the PubMed MeSH terms "head and neck neoplasms"[MeSH] AND "surgical flaps" [MeSH] AND "postoperative complications" [MeSH] ). The limits used were "English" and "humans. " This study reviewed all articles published from January 1990 to January 2018. All included articles had their citations reviewed for any additional relevant cases.
All reports that described a free flap failure in head and neck reconstruction after POD 7 were included. Exclusion criteria were reports of flaps that failed on or before POD 7, free flaps used in the reconstruction of areas other than the head and neck, subtotal flap failure, pedicle flaps, and visceral free flaps. Data collected included type of flap used, cause of failure, and at which POD the failure was noted. All cases matching the inclusion criteria were reported, regardless of whether all data were available.
Results
The literature review yielded 1,083 articles, in which 45 cases of flap failure after POD 7 were published (table 1). Most of these articles discussed the failures as part of larger studies of complications. Only two articles focused on free flap failure after POD 7; 10, 11 only one of these two solely discussed free flap failure in head and neck reconstruction. 11 This article contained inconsistency in categories of time to flap failure between the results and discussion sections of the report. For review, the numbers from the results section were assumed to be correct.
A total of 34 cases were reported that had sufficient data for analysis of time to failure (table 2) . Of these cases, 50% of failures occurred between POD 7 and 14, 29% between POD 15 and 30, and 21% after POD 30.
Discussion
Late free flap failure is uncommon, due in part to the risk of pedicle compromise being offset by neovascularization of the flap after POD 7. As evidence, only 45 cases of free flaps failing after POD 7 in the head and neck have been reported (table 1). As stated earlier, most of these failures are mentioned as part of larger studies of complications, and only one article, by Wax and Rosenthal, specifically discusses late flap failure in the head and neck. 11 Wax and Rosenthal examined 1,530 free flap cases to determine the incidence and etiology of late flap failure. 11 Thirteen cases of flap necrosis after POD 7 were identified, with a median time to failure of 20 days and with the latest flap failure occurring at POD 90. In the "Results" section of the published study, documented late flap failures were divided into three general categories: failure between POD 7 and 14, between POD 14 and 30, and after POD 30. The authors report that pressure-related causes are more common in the first category, infection and abscess in the second, and tumor recurrence in the third.
As mentioned above, there was inconsistency in the reported times to failure, as the categories outlined in the discussion were different from those in the results: within the first 2 weeks, after 1 month, and after 3 months. 11 Wax and Rosenthal also describe the lack of studies that focused on late flap failure but do not provide a review of the available literature. The timing of failure for individual cases was not included in their report.
The remaining studies outlined in table 1 are cases that, for the most part, are listed complications in large retrospective studies of free flaps, or are individual case reports. The six cases documented by Yu et al did not include the exact time of flap necrosis, but simply that it was after POD 7. 12 In analyzing the remaining cases, 50% of cases of late flap failure occurred between POD 7 and 14, with the remaining flaps split almost equally between failure at 15 to 30 days after surgery and failure later than POD 30 (table 2) . No pattern in the type of flap or in the site of reconstruction was observable.
The timing of failure 7 to 14 days postoperatively may be attributable to delayed neovascularization. If the new vessels from the recipient bed are delayed in formation and insufficient to fully meet the requirements of the flap, then a vascular thrombosis will lead to flap necrosis. Neovascularization is believed to be impaired by previous irradiation to the recipient site, which has been demonstrated in animal models. 13, 14 As is shown in table 1, a number of late flap failures occurred in patients who had a history of radiation therapy. Although this information was not always available in the reviewed articles, it is interesting that nearly all failures occurring beyond 2 weeks postoperatively had received prior radiation. This discovery supports the assertion that blood supply to the flap may remain tenuous long after surgery with a history of radiation therapy. Flap viability can also be affected by such factors as hypertension, diabetes mellitus, and peripheral vascular disease. 10 Unfortunately, information on comorbidities was generally unavailable in the reviewed reports.
Conclusion
Late free flap failure represents an uncommon and seemingly unpredictable complication in head and neck reconstruction. To the best of our knowledge, this report is the first comprehensive literature review of the reported cases of late flap failure in the head and neck. Given the paucity of reported cases of late free flap failure in the literature, generalization about the phenomenon is difficult. One pattern that emerges from the limited cases reported in larger studies is that the largest number of late failures occurs in the second postoperative week.
An inexpensive approach to early recognition of these cases could involve aggressive patient education regarding signs of flap failure. Monitoring patients with earlier and more frequent follow-up in the postoperative period when they have a history of radiation to the recipient bed may be reasonable. The role of preoperative radiation and significant comorbidities such as hypertension, diabetes, and peripheral vascular disease warrant further study in late flap failure. 12, 28, 29 were excluded from this summary because the exact timing of flap failure was not reported.
